The balance between CD45RChigh and CD45RClow CD4 T cells in rats is intrinsic to bone marrow-derived cells and is genetically controlled.
The level of CD45RC expression differentiates rat CD4 T cells in two subpopulations, CD45RC(high) and CD45RC(low), that have different cytokine profiles and functions. Interestingly, Lewis (LEW) and Brown Norway (BN) rats, two strains that differ in their ability to mount type 1 and type 2 immune responses and in their susceptibility to autoimmune diseases, exhibit distinct CD45RC(high)/CD45RC(low) CD4 T cell ratios. The CD45RC(high) subpopulation predominates in LEW rats, and the CD45RC(low) subpopulation in BN rats. In this study, we found that the antiinflammatory cytokines, IL-4, IL-10, and IL-13, are exclusively produced by the CD45RC(low) CD4 T cells. Using bone marrow chimeras, we showed that the difference in the CD45RC(high)/CD45RC(low) CD4 T cell ratio between naive LEW and BN rats is intrinsic to hemopoietic cells. Furthermore, a genome-wide search for loci controlling the balance between T cell subpopulations was conducted in a (LEW x BN) F(2) intercross. Genome scanning identified one quantitative trait locus on chromosome 9 (approximately 17 centiMorgan (cM); log of the odds ratio (LOD) score 3.9). In addition, two regions on chromosomes 10 (approximately 28 cM; LOD score 3.1) and 20 (approximately 40 cM; LOD ratio score 3) that contain, respectively, a cytokine gene cluster and the MHC region were suggestive for linkage. Interestingly, overlapping regions on these chromosomes have been implicated in the susceptibility to various immune-mediated disorders. The identification and functional characterization of genes in these regions controlling the CD45RC(high)/CD45RC(low) Th cell subpopulations may shed light on key regulatory mechanisms of pathogenic immune responses.